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Letters to the Editor 
Dear Editor 
Treadmill exercise duration and dyspnea 
recovery time in chronic obstructive 
pulmonary disease: effects of oxygen 
breathing and repeated testing 
We read the report by Marques-Magallanes et al. (I), 
recently published in this Journal, with interest and the 
conclusion with concern. The aim of the study was to 
ascertain the effect of oxygen, compressed air and air 
breathing, on dyspnea and recovery time following repeated 
treadmill exercise in COPD. The compressed air and 
oxygen were delivered through a low-flow face mask (M/C 
mask) with a fixed flow of 10 1 min - ‘. The authors suggest 
that this type of mask delivers a fractional inspired oxygen 
concentration (RO,) of approximately 40%. COPD 
patients have been shown to achieve peak tidal inspiratory 
flow rates of up to 360 1 min- i during exercise (2). A flow 
rateoflOlmin-’ delivered by the mask would therefore be 
considerably less than the inspiratory flow rate of the 
patient at peak exercise. The consequences of not matching 
patient and device flow rate during the recovery period are 
reduced oxygen concentration due to air entrainment (3) 
and a further increase in inspiratory muscle work as the 
patient overcomes the resistance of the mask. This is 
demonstrated by the increased recovery time of the com- 
pressed air breathing with the mask compared to breathing 
air without a mask. Although dyspnea was measured using 
VAS scores, these data were omitted from the results. These 
data may have provided useful information in interpret- 
ation of symptoms in relation to the three tests. The authors 
quite rightly suggest that ventilatory parameters during 
exercise are most closely related to dyspnea (2) and specifi- 
cally (in thar paper) to peak tidal inspiratory flow rate. 
Inspiratory flow rates are determined by the mechanical 
properties of the lungs and chest wall and the intensity of 
the simulation of the inspiratory muscles and their strength. 
Muscles fatigue more rapidly when inspiratory flow rates 
are high (4). The authors recognized the possibility of 
muscle fatigue during and following exhausting exercise 
and speculated this as a reason for shorter endurance time 
with the second and third tests. In this study the load on the 
inspiratory muscles was increased during the recovery 
period rather than relieved. It is recognized that oxygen 
alone is not responsible for relief of dyspnea but a combi- 
nation of relief of hypoxia and inspiratory load. The effect 
of this has been demonstrated in studies using CPAP (5). 
The authors conclude that oxygen administration 
during exercise recovery has no effect on reducing dyspnea 
recovery time and thus should not be recommended as 
intermittent treatment for post-exercise dyspnea. The 
patients in this study were severely compromised achieving 
only 80-90 s of treadmill walking. Meticulous attention to 
oxygen delivery may provide different results. It would 
be of considerable importance to see if the results of this 
study were replicated supplying an appropriate oxygen 
concentration and adequate flow rates before such 
recommendations are implemented. 
M. E. DODD, C. S. HAWORTH AND A. K. WEBB 
Adult Cystic Fibrosis Unit, 
Wytkenskaw Hospital, 
Manchester, U.K. 
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Reply to the Editor 
We acknowledge the comments and concerns of Dodd et al. 
regarding the methodology and conclusions of our study. 
There is no doubt that entrainment of air when using ‘low 
flow’ oxygen delivery systems produces an element of 
uncertainty regarding the inspired oxygen concentration 
(AO,) which is achieved. Also, we agree that a low flow 
mask offers some resistance to entrainment which might 
increase the work of breathing. This mechanism might tend 
to increase recovery time offsetting any beneficial effect of 
oxygen. However, the reality is that this is how patients are 
inclined to use supplemental oxygen. Furthermore, some 
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